Genetic modification of a chicken expression system for the galactosylation of therapeutic proteins produced in egg white.
As a tool for large scale production of recombinant proteins, chickens have advantages such as high productivity and low breeding costs compared to other animals. We previously reported the production of erythropoietin, the tumor necrosis factor receptor fused to an Fc fragment, and an Fc-fused single-chain Fv antibody in eggs laid by genetically manipulated chickens. In egg white, however, the incomplete addition of terminal sugars such as sialic acid and galactose was found on N-linked glycans of exogenously expressed proteins. This could be a draw back to the use of transgenic chickens since the loss of these terminal sugars may affect the functions and stability of recombinant proteins purified from chicken egg white for pharmaceutical usage. To overcome this problem, we studied galactosyltransferase (GalT) activity in the magnum where the majority of egg-white proteins are secreted. In the magnum, lower β1,4-GalT1 expression and poor galactose-transfer activity were observed. Thus, we supposed that the lack of GalT1 activity may partly cause the incomplete glycosylation of egg-white proteins, and generated genetically manipulated chickens expressing GalT1 by retrovirus-mediated gene transfer. In a Golgi fraction prepared from magnum cells of the genetically manipulated chickens, significant GalT activity was detected. The series of analyses revealed a considerable improvement in the galactosylation of native egg-white proteins as well as an exogenously expressed single-chain Fv antibody fused to an Fc fragment. We conclude that chickens with genetically modified GalT activity in the magnum could be an attractive platform for producing galactosylated therapeutics.